Background/objectives: As congenital anomalies of the thyroid are rare and the pathology associated with it warranting total thyroidectomies is still rare, so the inadvertent parathyroidectomies are rarely reported. Unilateral or bilateral hypoplasia or agenesis of one or both thyroid lobes, with or without isthmic agenesis, is a rare developmental anomaly. Meticulous subcapsular dissection with preserving the vascular twigs to the parathyroid is very important in avoiding complications.
INTRODUCTION
As congenital anomalies of the thyroid are rare and the pathology associated with it warranting total thyroidectomies is still rare, so the inadvertent parathyroidectomies are rarely reported. Unilateral or bilateral hypoplasia or agenesis of one or both thyroid lobes, with or without isthmic agenesis, is a rare developmental anomaly. 1, 2 Hemiagenesis of the left lobe is far commoner than of the right.
1,2 Hemiagenesis of either lobe, with or without agenesis of the isthmus, is very rare, with a prevalence rate of around 0.2% in asymptomatic children. 1, 2 The left side is the most commonly involved in hemiagenesis (80%). [3] [4] [5] Clinically, these patients may be euthyroid, hyperthyroid, or hypothyroid. [3] [4] [5] The isthmus may be absent in 40.50% of cases. [3] [4] [5] Thyroid function may be altered in 38.47% of patients. [3] [4] [5] Recognition of this rare anomaly by means of ultrasonography is valuable for a complete thyroidectomy and for avoiding unnecessary contralateral dissection and damage. Meticulous subcapsular dissection with preserving the vascular twigs to the parathyroid is very important in avoiding complications.
MATERIALS AND METHODS
We report two cases of thyroid hemiagenesis in our medical college institution over a period of 10 years. Both were females in the 6th decade with swelling in the neck. One had a right sided swelling and the other a left sided swelling both measuring about 5 × 5 cm on palpation. The swelling moved with the protrusion of the tongue and on neck sonography revealed absent right lobe and isthmus in one and the absent left lobe in the other. Both the anomalies were confirmed on contrast-enhanced computed tomography (CT) scans. Later, fine needle aspiration reported papillary carcinoma in the left lobe and colloid nodular goiter in the right lobe of the other. Thyroid profile done reported both the thyroids to be euthyroid. The papillary carcimona in the left lobe was graded as T3N0M0, and the other in the right lobe was to be treated for cosmetic reasons. Total thyroidectomy with central compartment clearance was planned for papillary carcinoma and hemithyroidectomy for the right lobe (Figs 1 and 2 ). Intraoperative findings were as expected, and greater efforts at preserving the parathyroids were taken with central compartmental clearance. The nodes in the contralateral part of the central compartment was dissected meticulously under 3.5× magnification preserving all arterial twigs to the parathyroids suspecting their hemiagenesis too. Mild drop ijhns in serum calcium levels due to transient hypocalcemia was seen in the first 3 days, which subsided thereafter. The agenetic lobes were confirmed on gross examination with histopathology showing papillary carcinoma in the left lobe and multinodular goiter in the right lobe.
DISCUSSION
Congenital thyroid anomalies are rare. 6 They may be related to abnormal descent of the thyroid gland or to structural abnormalities in thyroid development, such as hypoplasia or hemiagenesis with or without isthmic agenesis. 6 Left-sided hemiagenesis is far commoner than right-sided hemiagenesis, with a left:right ratio of 4:1.
7,8
Prevalence is 0.2%. Isthmus is absent in 40 to 50% cases of hemiagenesis. 7, 8 Most of the cases are sporadic. 9 Most patients with hemiagenesis are diagnosed incidentally. Ultrasonography (USG) is a useful modality to detect this anomaly. 9 In endemic zones, there may be a high incidence of adenomatous nodules and colloid cysts in the single lobe. 9 Ultrasonography is valuable for a complete thyroidectomy and for avoiding unnecessary contralateral dissection and damage. 9 We have stressed the importance of parathyroid preservation in all thyroid surgeries with hemiagenesis. Overall, the complications of thyroid surgeries, i.e., recurrent laryngeal nerve injuries, have reduced, and injury or unintentional removal of the parathyroid glands with resultant hypoparathyroidism is more competitive. 10 The nerve injuries have reduced below single digits even in the hands of beginners and are hardly fatal. And so the surgery of the thyroid is basically to preserve the parathyroid, and hence the emphasis is doubled in case of surgery done for pathology of thyroid hemiagenesis. The parathyroid dysfunction may be evident in 24 to 48 hours depending on the reserves of calcium nutrition of the individual. 10 The parathyroids vary in their anatomy ranging from 1 to 12 glands in number, but most commonly, they are four (two superior and two inferior) in 87% cases while three in 6%, five in 0.2%, and six in 0.6% cases. 11 Intraoperatively, all the four glands can be visualized in total thyroidectomy in only half of the cases, while the area lodging the parathyroids would be the middle i/3 of the thyroid gland posterior surface in two-third of the cases. 11 The parathyroids weigh 35 mg, and the superior glands are consistent in location as they develop from the 4th branchial arch, which is the same as the thyroid. The superior are located within 1 cm of the cricoarytenoid joint on the posterior surface of the upper pole of the thyroid gland. Inferior parathyroids are very variable in their location developing from the 3rd branchial arch, same as the thymus, and can be dragged down for a variable distance in the superior mediastinum along the esophagus.
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The surgical planning should be based on the variable nature of the parathyroids and the thorough anatomy of the dysgenesis or hemiagenesis present in the thyroid. Superior parathyroid glands hardly vary in location, with approximately 75% being located either cricothyroidally or juxtathyroidally, and the remainder are located primarily behind the upper pole of the thyroid gland with a percent variability at being either retro-esophageal or retropharyngeal. Inferior parathyroids show lot of variability (40%) at lower pole of the thyroid (anterior or posterior), 40% in tongue of thymic tissue between the inferior border of the thyroid gland and the clavicle, 15% juxtathyroidally, 1% mediastinum, and 2% ectopic along the migrational path from the base of tongue to the lower neck. 12 A rare intrathyroid location is seen in 2 to 5% of the cases, but the main blood supply of both the superior and inferior parathyroids is the inferior thyroid artery with a well-formed fascial compartment. Surgical and functional anatomy is well preserved if the fascial sheath is respected as most of the inferior thyroid artery supplies the parathyroid while very less to the thyroid. Preserving vascularity in surgery for pathology for thyroid hemiagenesis explains the need to ligate the superior thyroid artery after identifying and saving its anastomotic vessel to inferior thyroid artery and ligate the branches of inferior thyroid artery close to the gland. This saves the dissection in the vascular plane and protects not only the external branch of the superior laryngeal nerve and the recurrent laryngeal nerve with all its branches and but also, more importantly, the vascularity of the parathyroid glands. 12 Also, subcapsular medial and lateral dissection helps a surgeon to be in the avascular plane reducing injuries to the parathyroids in meticulous total thyroidectomies for special cases like hemiagenesis. A cephalocaudal dissection is usually practised with the upper pole of the thyroid with ligating the superior thyroid artery. The posterior branch of the superior thyroid artery, which communicates with the ascending branch of the inferior thyroid artery supplying the superior parathyroid, is separated and saved. 12 The vascularity of the superior glands are fragile, and they change color very soon and should be dissected in subcapsular plane very close on the posterior surface of the upper thyroid pole as a deep yellow ovoid mass. 12 Tracing the recurrent laryngeal nerve at its entrance over the cricothyroid joint, dissection is done medially and inferiorly and twigs of the inferior thyroid artery are identified.
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Later dissection proceeds inferiorly and laterally, staying in front of and anterior to the inferior thyroid artery ligating the twigs entering the gland. The inferior parathyroids were dissected laterally from the lower pole subcapsularlly keeping the vascular twigs to the gland intact.
In Sorgato et al's study, inadvertent parathyroidectomy was more reported with intraoperative identification of glands and vascular compromise. Completion thyroidectomy results in more parathyroid damage as the operative field is scarred, inflamed, and ecchymosed due to earlier surgery. Central compartment clearance posed more threat as compared to completion thyroidectomy or hemiagenesis surgeries as the lymph nodes camouflage the identity of the parathyroids. 13 Sasson et al and Lin et al reported more parathyroid damage with neck dissections with thyroidectomy as well gastric pullup as the tracheoesophageal groove lymph nodes also contain some parathyroid tissues.
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CONCLUSION
Total thyroidectomy surgery in hemiagenesis cases poses a risk to the parathyroids as the altered anatomy. So the time-tested technique of subcapsular dissection and meticulous preservation of the multiple vasculature of the parathyroids in the fascial compartment provides better results with least morbidity.
